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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filecT and are not annexed to 
the report since they do not contain amendments,): 

Description, pages: 

1 -46 as originally filed 

Claims, No.: 

1-20,21 (part) as originally filed 

21 (part),22-24 as received on 01/03/1999 with letter of 18/02/1999 

Drawings, sheets: 

1 /9-9/9 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as tiled (Rule 70.2(c)): 

4. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be Industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 22, 24. 
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because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does . 
not require an intemational preliminary examination {specif}/): 

H the description, claims or drawings {indicate particuiar eiements beloW) or said claims Nos. 22. 24 are so 
unclear that no meaningful opinion could be formed {specify^: 

see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be fomied. 

□ no intemational search report has been established for the said claims Nos, . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-17, 23 




No: 


Claims 


18-21 


Inventive step (IS) 


Yes: 


Claims 


1-17 




No: 


Claims 


18-21. 23 


Industrial applicability (lA) 


Yes: 


Claims 


1-21, 23 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the intemational application have been noted: 
see separate sheet 
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Vlll. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII. Sheet 3) (January 1994) 



INTERNATIONAL PRELIMINARY International application No. PCT/GB98/00963 

EXAMINATION REPORT - SEPARATE SHEET 



Part III 

The subject-matter of claims 22 and 24 is unclear (Art. 6 PCT), and no examination as 
to novelty and inventive step was performed for the reasons set out in Part VIII. 

Part V 

The closest prior art appears to result from D1 (WO 96/27025). This document 
describes a method of polynucleotide sequencing (see pages 42-43). Primed DNA 
sample template molecules are bound to a transparent surface. Polymerization directed 
by each involved DNA sample template molecule is effected with an appropriate DNA 
polymerase and only one biotin labeled nucleotide type present during each 
polymerization sub-cycle step. Consequently this biotin labeled nucleotide will be added 
only to those sample template molecules having the base complementary to the 
nucleotide of said sub-cycle at the appropriate position. Nucleotides that have not been 
used in primer extension are washed away. After reaction with streptavidin coated 
beads, detection of those polynucleotides which have incorporated the label and 
quantification of the number of incorporated labeled nucleotides takes place by use of 
a video microscope. After detection, the biotin-streptavidin-bead complexes are 
removed and the same subcycle is then repeated in succession for each of the three 
remaining nucleotide types, to complete a full base sequencing cycle. Multiple said 
base sequence cycles are repeated and recorded data are then used to reconstruct 
sequence information for a segment of each sample template molecule. 

It is pointed out in D1 that single molecules and not populations of molecules are used 
(see p. 7, I. 35-41). However, the use of single molecules leads to constraints on the 
detection device (see p. 13. 2. paragraph) and to detection problems if different 
molecules are in close proximity, 

a) Claims 1-17 

The examiner agrees with the applicant's discussion of 01 concerning claims 1-17. 
By using a plurality of molecules with the same sequences as one another at given 
locations, intense signals can be obtained from a small area and therefore the subject- 
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matter of independent claims 1 and 17 overcomes the above problems. 

Since none of the available documents discloses or suggests the simultaneous step-by- 
step sequencing of two different populations of nucleic acid molecules the subject- 
matter of claims 1 and 17 appears to be novel and inventive (Art. 33(2) and 33(3) PCT). 

Claims 2-16 contain preferred embodiments of the novel and inventive idea embodied 
in claim 1 and would also appear to meet the requirements of Articles 33(2) and 33(3) 
PCT. 



b) Claims 18-20 

Independent claim 18 relates to an apparatus, which comprises a plurality of 
nucleotides, a nucleic acid polymerase and detection means which can distinguish 
between different locations. No structural features of the apparatus are given which 
could define the ability to distinguish between different locations. It appears therefore 
that a prior art apparatus comprising a plurality of nucleotides, a nucleic acid 
polymerase and detection means would also be able to distinguish between different 
locations as long as this ability is not explicitly excluded. 

D1 (WO96/27025) discloses a device (p. 43, I. 16-35; p. 12, 1. 37-p, 13, 1. 32) for 
performing a sequencing method, which uses a plurality of nucleotides ( p. 42, I. 18-23). 
a nucleic acid polymerase (p. 42. I. 20) and which device comprises detection means. 
These detection means appear to be suited to distinguish between different locations 
(p. 13. I. 13-32). 

There are no structural features in claim 18 which could distinguish the claimed 
apparatus from the devices disclosed in D1. Therefore claim 18 is not novel (Art. 33(2) 
PCT). 

Dependent claims 19 and 20 are not novel either (Art. 33(2) PCT), since the removing 
of excess nucleotides and the repetition of reaction and detection cycles are explicitly 
disclosed in D1 (p. 42. I. 23-25; and p. 43, I. 10-12), and it is consequently inherent that 
the devices of D1 comprise means for performing these steps. 
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c) Claims 21 and 23 

Claim 21 relates to the sequencing of a single nucleic acid and is therefore not 
distinguished from the method disclosed in D1. Hence, this claim is not novel (Art. 33(2) 
PCT), 

Dependent claim 23 does not appear to involve an inventive step (Art. 33(3) PCT). The 
use of nick translation in sequencing methods is well known in the art (see D2=WO 
96/32504. p. 14, I. 13-p. 15, 1.9 and D3=Nucl. Acids Research, 1997, 25(3), whole 
document) and does not appear to have any unexpected effect when applied in the 
present invention instead of primer extension. The skilled person, when looking for an 
alternative to primer extension, would therefore have selected nick translation without 
exercise of inventive skill, thereby arriving at the subject-matter of claim 23. 

The applicant argues that claim 21 is distinguished from D1 in that the labels of the 
nucleotides are not washed away between the extension cycles. The examiner agrees 
that this feature is clearly disclosed in the description of the present application. It is 
also agreed that all examples in D1 include removing or neutralising of the incorporated 
label before the next strand extension cycle is started. The method of D1 even includes 
an optional further step of checking that the removal or neutralization of the label was 
succesful (see p. 7). 

However, the wording "measuring incremental laber' in present ciaim 21 does not 
unambiguously exclude the possibility of a bashing step. If the applicant would have 
explicitly mentioned in claim 21 that no washing step takes place between steps (c) and 
(d), the following situation would have arisen: The skilled person would have 
considered from D1 that, if the label were not removed, it would interfere with the 
detection of incorporation of subsequent labelled nucleotides and he would not have 
had an indication to leave out the removal step. The possibility of measuring the 
changes in the cumulative signal found in the present application, which 
advantageously leads to a faster sequencing method, would hence have been an 
unexpected result. 

Claim 21 and dependent claim 23 would therefore have been considered to meet the 
requirements of Art. 33(2) and (3) PCT. 
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Part VII 

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this document 
identified therein. 



Part VIII 

a) It appears that independent claim 17 includes all the features of independent 
claim 1 and additionally in step c) the feature that a given nucleotide can be 
present in labelled and unlabeiled form. In order to comply with Art. 6 and Rule 6.4 
PCT, this claim should therefore have been made dependent on claim 1. This is 
confirmed by claim 22 which explicitly relates to this dependency. 

b) The examiner agrees that claims 1-14. 16. 17 and 21 on which claim 22 is 
dependent, are all allowable. However, present claim 22 does itself not include 
any technical features. It is not unambiguously clear which technical features are 
encompassed by the combination of claims which is defined in claim 22, 
especially in view of the fact that claim 22 implies a dependency of claim 21, 
which is drafted as independent claim, on claims 1-14. 16 and 17. Claim 22 is 
therefore unclear and not allowable in its present form (Art. 6 PCT). 

c) Claim 24 is unclear because its subject-matter is not defined in terms of technical 
features, contrary to Art. 6 and Rule 6.3 PCT. 

d) Claim 23 should have been reformulated as an independent claim as it does not 
include ail technical features of claims 21 and 22 but states that instead of 
hybridization a nick translation takes place (Art. 6, R. 6.4 PCT). 
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(c) measuring first label incorporated into the primer to determine 
whether, and if so, by how many base increments, the primer has been extended 
by incorporated of the nucleotide type; 

(d) incubating the hybridized primer/target nucleic acid with a 
5 different type of nucleotide bearing a label under conditions supporting 

template-directed extension of the primer if the different nucleotide type can be 
incorporated so as to be complementary to a corresponding nucleotide in the 
target; 

(e) measuring incremental label incorporated into the primer due to 
10 the previous incubating step to determine whether, and if so, by how many base 

increments, the primer has been extended by incorporation of the different 
nucleotide type; and 

(f) repeating steps (b) — (e) until a desired portion of the target 
sequence can be determined from the incremental base additions to the primer. 

15 

22. A method according to claim 21 which is a method according to any of 
claims 1 to 14, 16 or 17. 

23. A method according to claim 21 or claim 22 with the exception that 

20 instead of hybridizing a target nucleic acid molecule to a primer and extending 
the primer with labelled nucleotides, a nick is introduced into a double-stranded 
nucleic acid molecule and the nick is extended using nick translation and 
labelled nucleotides. 

25 24. The invention substantially as hereinbefore described. 
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Part III 

The subject-matter of claims 22 and 24 is unclear (Art. 6 PCT), and no examination as 
to novelty and inventive step was performed for the reasons set out in Part VIII. 

Part V 

The closest prior art appears to result from D1 (WO 96/27025). This document 
describes a method of polynucleotide sequencing (see pages 42-43). Primed DNA 
sample template molecules are bound to a transparent surface. Polymerization directed 
by each involved DNA sample template molecule is effected with an appropriate DNA 
polymerase and only one biotin labeled nucleotide type present during each 
polymerization sub-cycle step. Consequently this biotin labeled nucleotide will be added 
only to those sample template molecules having the base complementary to the 
nucleotide of said sub-cycle at the appropriate position. Nucleotides that have not been 
used in primer extension are washed away. After reaction with streptavidin coated 
beads, detection of those polynucleotides which have incorporated the label and 
quantification of the number of incorporated labeled nucleotides takes place by use of 
a video microscope. After detection, the biotin-streptavidin-bead complexes are 
removed and the same subcycle is then repeated in succession for each of the three 
remaining nucleotide types, to complete a full base sequencing cycle. Multiple said 
base sequence cycles are repeated and recorded data are then used to reconstruct 
sequence information for a segment of each sample template molecule. 

It is pointed out in D1 that single molecules and not populations of molecules are used 
(see p. 7, I. 35-41). However, the use of single molecules leads to constraints on the 
detection device (see p. 13, 2. paragraph) and to detection problems if different 
molecules are In close proximity. 

a) Claims 1-17 

The examiner agrees with the applicant's discussion of D1 concerning claims 1-17. 
By using a plurality of molecules with the same sequences as one another at given 
locations, intense signals can be obtained from a small area and therefore the subject- 
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matter of independent claims 1 and 17 overcomes the above problems. 

Since none of the available documents discloses or suggests the simultaneous step-by- 
step sequencing of two different populations of nucleic acid molecules the subject- 
matter of claims 1 and 17 appears to be novel and inventive (Art. 33(2) and 33(3) PCT). 

Claims 2-16 contain preferred embodiments of the novel and inventive idea embodied 
in claim 1 and would also appear to meet the requirements of Articles 33(2) and 33(3) 
PCT. 



b) Claims 18-20 

Independent claim 18 relates to an apparatus, which comprises a plurality of 
nucleotides, a nucleic acid polymerase and detection means which can distinguish 
between different locations. No structural features of the apparatus are given which 
could define the ability to distinguish between different locations. It appears therefore 
that a prior art apparatus comprising a plurality of nucleotides, a nucleic acid 
polymerase and detection means would also be able to distinguish between different 
locations as long as this ability is not explicitly excluded. 

D1 (WO96/27025) discloses a device (p. 43, I. 16-35; p. 12, I. 37-p. 13. I. 32) for 
performing a sequencing method, which uses a plurality of nucleotides ( p. 42, I. 18-23), 
a nucleic acid polymerase (p. 42, I. 20) and which device comprises detection means. 
These detection means appear to be suited to distinguish between different locations 
(p. 13, 1. 13-32). 

There are no structural features in claim 18 which could distinguish the claimed 
apparatus from the devices disclosed in D1. Therefore claim 18 is not novel (Art. 33(2) 
PCT). 

Dependent claims 19 and 20 are not novel either (Art. 33(2) PCT), since the removing 
of excess nucleotides and the repetition of reaction and detection cycles are explicitly 
disclosed in D1 (p. 42, I. 23-25; and p. 43. I. 10-12), and it is consequently inherent that 
the devices of D1 comprise means for performing these steps. 
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c) Claims 21 and 23 

Claim 21 relates to the sequencing of a single nucleic acid and is therefore not 
distinguished from the method disclosed in D1. Hence, this claim is not novel (Art, 33(2) 
PCT). 

Dependent claim 23 does not appear to involve an inventive step (Art. 33(3) PCT). The 
use of nick translation in sequencing methods is well known in the art (see D2=WO 
96/32504, p. 14, I. 13-p. 15. 1.9 and D3=NucL Acids Research, 1997, 25(3), whole 
document) and does not appear to have any unexpected effect when applied in the 
present invention instead of primer extension. The skilled person, when looking for an 
alternative to primer extension, would therefore have selected nick translation without 
exercise of inventive skill, thereby arriving at the subject-matter of claim 23. 

The applicant argues that claim 21 is distinguished from D1 in that the labels of the 
nucleotides are not washed away between the extension cycles. The examiner agrees 
that this feature is clearly disclosed in the description of the present application. It is 
also agreed that all examples in D1 include removing or neutralising of the incorporated 
label before the next strand extension cycle is started. The method of D1 even includes 
an optional further step of checking that the removal or neutralization of the label was 
succesful (see p. 7). 

However, the wording "measuring incremental label" in present claim 21 does not 
unambiguously exclude the possibility of a washing step. If the applicant would have 
explicitly mentioned in claim 21 that no washing step takes place between steps (c) and 
(d), the following situation would have arisen: The skilled person would have 
considered from D1 that, if the label were not removed, it would interfere with the 
detection of incorporation of subsequent labelled nucleotides and he would not have 
had an indication to leave out the removal step. The possibility of measuring the 
changes in the cumulative signal found in the present application, which 
advantageously leads to a faster sequencing method, would hence have been an 
unexpected result. 

Claim 21 and dependent claim 23 would therefore have been considered to meet the 
requirements of Art. 33(2) and (3) PCT. 
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Part VII 

Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this document 
identified therein. 

Part VIII 

a) It appears that independent claim 17 includes all the features of independent 
claim 1 and additionally in step c) the feature that a given nucleotide can be 
present in labelled and unlabelled form. In order to comply with Art. 6 and Rule 6.4 
PCT, this claim should therefore have been made dependent on claim 1 . This is 
confirmed by claim 22 which explicitly relates to this dependency. 

b) The examiner agrees that claims 1-14, 16, 17 and 21 on which claim 22 is 
dependent, are all allowable. However, present claim 22 does itself not include 
any technical features. It is not unambiguously clear which technical features are 
encompassed by the combination of claims which is defined in claim 22, 
especially in view of the fact that claim 22 implies a dependency of claim 21, 
which is drafted as independent claim, on claims 1-14, 16 and 17. Claim 22 is 
therefore unclear and not allowable in its present form (Art. 6 PCT). 

c) Claim 24 is unclear because its subject-matter is not defined in terms of technical 
features, contrary to Art. 6 and Rule 6.3 PCT. 

d) Claim 23 should have been reformulated as an independent claim as it does not 
include all technical features of claims 21 and 22 but states that instead of 
hybridization a nick translation takes place (Art. 6, R. 6.4 PCT). 
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(c) measuring first label incorporated into the primer to determine 
whether, and if so, by how many base increments, the primer has been extended 
by incorporated of the nucleotide type; 

(d) incubating the hybridized primer/target nucleic acid with a 
different type of nucleotide bearing a label under conditions supporting 
template-directed extension of the primer if the different nucleotide type can be 
incorporated so as to be complementary to a corresponding nucleotide in the 
target; 

(e) measuring incremental label incorporated into the primer due to 
the previous incubating step to determine whether, and if so, by how many base 
increments, the primer has been extended by incorporation of the different 
nucleotide type; and 

(f) repeating steps (b) - (e) until a desired portion of the target 
sequence can be determined from the incremental base additions to the primer. 

22. A method according to claim 21 which is a method according to any of 
claims 1 to 14, 16 or 17. 

23. A method according to claim 21 or claim 22 with the exception that 
instead of hybridizing a target nucleic acid molecule to a primer and extending 
the primer with labelled nucleotides, a nick is introduced into a double-stranded 
nucleic acid molecule and the nick is extended using nick translation and 
labelled nucleotides. 

24. The invention substantially as hereinbefore described. 
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